Development of torsadogenic risk assessment using human induced pluripotent stem cell-derived cardiomyocytes: Japan iPS Cardiac Safety Assessment (JiCSA) update.
Cardiac safety assessment is challenging because a better understanding of torsadogenic mechanisms beyond hERG blockade and QT interval prolongation is necessary for patient safety. Human induced pluripotent stem cell-derived cardiomyocytes (hiPSC-CMs) provide a new human cell-based platform to assess cardiac safety in non-clinical testing during drug development. The multi-electrode array (MEA) platform is a promising electrophysiological technology to assess QT interval prolongation and proarrhythmic potential of drug candidates using hiPSC-CMs. The Japan iPS Cardiac Safety Assessment (JiCSA) has established an MEA protocol to evaluate the applicability of hiPSC-CMs for assessing the torsadogenic potential of compounds and completed a large-scale validation study using 60 compounds. During our study, an international multi-site study of hiPSC-CMs was performed by the Comprehensive in Vitro Proarrhythmia Assay (CiPA) initiative using 28 compounds. We have comparatively analyzed our JiCSA datasets with those of CiPA using the CiPA logistical and ordinal linear regression model. Regardless of the protocol differences, the evaluation results of the 28 compounds were very similar and highly predictable for torsadogenic risks. Thus, an MEA-based approach using hiPSC-CMs would be a standard testing method to evaluate proarrhythmic potentials. This review paper would provide new insights into the hiPSC-CMs/MEA method required for its regulatory use.